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F^ oiri Of The i nv^nt-ixaa 

The pro:.ent: invention relates to the rel«a...inn o£ glazing 
panels from Esupporting frames. 

Reference to glazing panels should be ^irxdc. r.tood to mean 
panels, screens, or windows of glass, pl..r.tic« or any 
other m.,t.>riai substantially transparent . <> wave! engthr; in 
the vioibic range of the spectrum. 

vehicle w.ndc>creens typically compri-^e .vU-her toughened 
gla.,1.nq panels or laminated panel str,act. ure^. (typically 
comprising an outer glass layer, an inner gla..^ layer and 
intcrlaycr, interposed between the outer and inner 
glaB3 layers). The glaring panel may be tintod depending 
on preLorencc to absorb specific wavelength.., (particularly 
U.V.), ror laminated windscreens the interlayer is 
f.ypically c l nted. 

WO-A-9617737 discloses a method and .apparatus i=or 
, releasing bonded transparent scrqem;. .(typically vehicle 
windscreeris) from supporting -frames' to which they are 
bonded , \- The technique •described'" uoes lacer energy 
directed to direct release of a screer. from » frame. The 
technique i« useful in that the laser eiUMgy i« directed 
. from the laoer head to the bonding bccuV^nazing panel 
. . interface.; . Problems exist . however in ensuring the 



required energy for release ia dcJ i v.-rud withouL 
overhc-^tiny occurring in the body of Lho ..,i..xing panel, 
and also duo to the nature of hiqh c^neray laHc^r. apparatus 
there are inherent health and safety implications. 

An improved technique has now been devJ£i<=-d. 

g^^ ^mary O f Thft Invert ion 

According to a first aapect. the inv^ent ion provides a 
method oi releasing a glazing panel from i.r..me to which 
the panel bonded by interposed boudinq ,n;5,terial, the 
method oomprioing: 

i.) arranging light energy delivery means 
adjacent the glassing panel.; and, 

ii) operating the light eiiciqy del ivory means 
to transmit light nncryy through the 
glazing panel to effect release of the 
glazing panel from the frame-. 

According to a second aspect the invention provides 
apparatuF £o:r releasing a glazing panel I i.om a Jlrame to 
which the panel is bonded by interposed bondir.g material, 
the apparatus • comprising light energy delivery . means 
arrangcable ; adjacent the glazing, pane^T . and operable to 
transmit light energy through the glazir.c, panel to effect 
release of the panel from the frame. 

The light energy delivered is preferably r.f: c wavelength 



„ubsr.ant.Ully in the range 300nm-1500nm (more preferably 
in t-ho ranrje 4 00nm-700nm) . 

The light: energy delivered ia desirably pulMcri according 
L.O ^ predetermined regime, preferably such . hat. the pulse 
PVcnL. duration. (T on) is less th^n llu^ inter-pulne 
iriLerval (T off) . 

Desirably, a single pulse event of light energy delivered 
i« of sufficient energy to eftocL ^cp:.^r..tAnrv of the 
glazing panel from the frame along a length of the bonding 

iTrtateria] - 

The apparatu^5 preferably includes a pul^.e for.t.ing network 
(which may i nolude a capacitor and inductor arrangement) 
to drive Lhe apparatus to produce a liqht pul «e event - 
The apparatus preferably further compri»<.r> a trigger 
network lor initiating operation oL th.. puJ «e iorming 
network. 

Control .ueans is preferably provided for controlling one 
or : more apparatus parameters, preferably including the 
minimum pcrnvl nBible time elapsing between ...nbaequenl-. light 
pulse event. The control means is thereioro preterably 
linked to the trigger network and/or the pulse Iorming 
: network: ^ saf^^^^ interlock is h^^ti'^i'^ ri y P'^^^^^ 

reduce the ri«k of accidental initiation o( a 1 ight pulse 
event. I'referred features of the safety interlock firing 
feature are described herein and in the appended claLma. 

It is preferred that meana is provided for selectively 



adjaotiny r.he intensity of the light deTivcred. This is 
important in view of the differing degree u.> which various 
tinted gla/.ing panels absorb light energy in the 
wavelength range contemplated. It is prel.cx red that the 
apparaLun Includes different preset p<ira<i.'?ter settings 
which may be switched dependent upon t}i..>. giaalng panel 
tint to be de bonded. 

The light energy may be absorbed uL the bonding 
material /pane] interface either by the bonding material 
itself, or by an absorbing layer cot«pri«iag the panel 
(such aa the frit layer commonly found on vehicle glav^ing 
panels) or by a suitable light absorbent coating provided 
at the intcrliace. 

The light energy delivery means may be tracked about the 
periphery of the glazing . panel, preferably at a 
predetermined rate dependent upon the powtM- of the light 
energy delivery means and the pulse royime. Tracking 
meana (preferably motorised tracking moana) may be 
provided for this purpose. 

Alternatively, the light energy delivt.ry moano may bo hand 
held and positioned on the glazing ,n.-.nually by an 
operator. The delivery means may therefore; have a manual 
' .trigger.' for •.initiating a ^-Ifght pulse when the delivery 
head is posj-.tioned to the operators f'^^tiuf not ion. 

The apparatus preferably ihcluden a ,3c.fety interlock 
requiring at least two input devices to he a<;tuatcd before 
light energy can be delivered from the delivery means. 
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One o£ the input: devices comprising Lhe inl.erlock may 
include Lhe (main) manual trigger. 

The apparaius preferably incUides ^ cK-livery head 
<de«,lrabiy carrying a light emitting dcvic.) Crom which 
Che iiqht Clergy is delivered. the. delivery head 
beneficially including at least two input devices 
comprising the safety interlock, both input devices on the 
delivery head requiring actuation in order t:<> enable light 
energy to be delivered from the delivery mcann. 

^2 The input devices cotnpriaing the o/ilcty interlock 

S preferably comprise electrical input devJces {«uch as 

switch mean«). Following actuation. On-, input dcvicea 
i;, comprising the interlock are preferably re:.iet to a ~ non- 

n actuation r.tate. 
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In one ombo«3iment, the light energy del ivnrcd comprises a 
plurality oH wavelengths, most preferably in the visible 

y.o range ol: the Bpectrum. In one embodiment it ia preferred 

that the light energy is non-coherent. The light energy 
preferably attenuates rapidly with di.staucr. r.uch that at 
a few cent imetrea (prefeably lesu than 1 0cm, more 
prefer^tbly less than 5cin) from the enerqy delivery means 

2^, the light energy density is significantly dminished from 

or below) . 

The pulse regime is controlled, preferably nuch that a 
,0 following light pulse event la inhibited in the 

. circumstancef; that a preceding light puis.- o<rcurrcd within 



a predetermined time period . This prevent... th« apparatus 
being operated too rapidly (which may cauno overheating o£ 
the glazing pancil and or the gas discharge tul^en) . Tf the 
trigger (or other actuator) ie held by the operator 
permanently actuated, the apparatus control provides that 
a series of pulse events are initiated at ^ predetermined 
time interval {typically greater th..n the minimum 
permitted time interval) . The predeternd ned time interval 
lo set by the control means and ia dependent upon the 
discharge energy level set. Typically the predetermined 
time interval for ^continual' actuation .ir. substantially 
in the range 0.5-Sb (more preferably 1-3.) - The higher 
is the pu}r;e discharge energy aet the lonqer ir, the 
.uinimum permitted interval and al=30 the .et level oi the 
predet.ermiued time interval for ^continual' acttiation. 

Desirably, the pulse regime is control lod uuch that a 
following l ight pulae event is inhibited if the . time 
elapsing after a preceding light pul Be event i« greater 
than a predetermined time. This ensures .".hat the device 
,„ay not accidentally be left in an operable condition 
following use foi: a aeries of pulse /events . The 
apparatus, for example may revert to a V.tandby" mode. 

The energy delivered is preferably subot.anti^lly in the 
range lOOJoules-lO.OOOJoules per pulse, (more preferably in 
the, range b00-i500Joules per pulse) . The puisne duration 
(T on) 1.C proferabiy eubktantially in the range l./is- 100ms. 
more preferably ims-2ms. 

In a preferred embodiment, the energy del ivory >tneanB 



c:omp.r;i«^« electrical gas discharge apparntuM. Desirably, 
oper^itioti of the gaa discharge apparattjs ir. controlled to 
limit the pul«e rate and/or duration oL the li^bt- pulee. 

The opcr.-.3t.ion of the gas discharge apparatu..; i« preferably 
control led by; 

i) charging a capacitor arrangemetif. ,- 

ii) initiating a trigger pulse to discharge the 
capacitor arrangement; and, 

ill) diGcharging the capacitor aranyo..u.nt through an 
inductor to the gaa discharge cipparuLus- 

Accordingly, for this preferred embodiment, apparatus 
according to the invention includes energy delivery means 
comprifiing electrical gafl discharge appar.il..is . 

, The electrical ga« discharge apparat.tis ir. controlled to 
1 imii: the pulse rate of the light d..l i vered . The 
apparatus preferably includefi a , pulse forming network 
having a capacitor and inductor arranqe.mmil in which the 
capacitor discharges through the inducLo. to drlvo the 
elcetncai gas discharge apparatus to produce a light 
IpUlse. The apparatus preferably ■lurU^^n comprises a 
, trigger network for initiating the capa<nt:or of the pulse 
forming network to discharge. 

control means is preferably provided ior controlling one 
more apparatus . parameters inciuditig the minimum 
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pcronasible t.in,e elapsing between sobRCHiuent discharge 
pulses of L.h« electrical gas discharge ^pparut..ia. 

The electrical gas discharge apparatus preferably 
comprises an electrical gas discharge Lubfi. 

The elect-.rical gas discharge apparatus do,.-, i rabiy comprises 
a reflector (preferably a parabolic reflector) ..rrariye.d to 
direct omitted light in a predetermined direction. The 
reflector: preferably includes a reflective noatiny of a 
heat rerostant material, preferably comprising a silver 
material . 

The app..rator. preferably includcrs a window through which 
emmited light is directed to pa^^s ihroucih the gia/.ing 
panel. The window may be omitted frotn the apparatus, and 
omitting the window has been found to bcnoFicially aid in 
cooling of the light emitting devices (discharge tubes). 

DoGirabiy, the apparatus inclxidcs ,.n vdge guide 
{preferably "anap fit" releasable) arr-^ngomcnf. to locate 
igalnst a peripheral edge of the glazii.y panel . The- edge 
guide asr.iBto an operator in manually porntioning the 
apparatuL. correctly with respect to the bonding bead 
securing Lhe glazing panel. 

The apparatus may comprise focuosing monnn arranged to 
focua the 1 iqht energy at a predetcrii. i ned Jo<;^tion. 

in one embodiment, the tracking and pulw«<l operation of 
the light energy delivery means may be coordinated such 



that ..3uhr.Rquorit light pulses overlap spat 11 y a relevant 
portion ol. the glazing panel. operatic in r.his manner 
enouren <jaod reparation of the panel from t h^. I:rau,e at the 
bonding mate ri al /panel inner layer int erf circ . 

It. hau been found that for glazing panolr. (particularly 
those inclxiding a tinted interlayer) opor..^tion o£ Lhe 
liyht energy delivery means in pulsed -ode provides 
bencfil.H, because energy absorption in the body of the 
aoreen or panel {particularly at the interlayor of 
laminated glazing panels) is minimised. 

in i\ preferred embodiment the apparatus oompri^esa; • 

i) a light energy delivery head including an 
cletJl-rically operable light emitting element; 

ii) a base unit remote from the delivery hf:ad, the base 
unit including electrical power supply Cor the light 
emitting element of the delivery head; .^nd, 

iii) flexible umbilical extending between the baae unit 
and the delivery head permitting connoction of. the 
delivery head to the base unit. 

The invention will now be further described in opeditie 
embodiments by way of example only and wilh reference to 
the accompanying drawings. 
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Hr iel: De£? ^;r\^^ ^ on Of The nrawijiiia 

Ficjure 1 is a diagrammatic repressentar. ion showing piilaed 
light operation of the light energy and the effect on 
glaziriy panel and frit temperature; 

Figure 2 i a a representation similar Lo i.hat shown in 
figure l showing prior art continuovio w^ve laser radiation 
and the eLfect on frit and glazing panel Lcmperature; 

Figure A iw a schematic representation of a first 
embodimcnl. of light energy del ivery means ar;rordi.ng to the 
invent, i on; 

Figure 4 is a perspective view ot a preferred en^bodimeiU". 
ot apparatus according to the invention; 

Figure b ia a perspective view of the light en,ergy 
delivery head of the apparatus of figure 4; 

Figure 6 in a perspective assembly view oi the head of 
figure r. ; _^ 

Figure 7 is a system diagram of a apparatuu intiluding the 
light energy delivery means of thti pre-oed i nq figures; 

Figure U its a block diagram ol the pulfse forming ncC'work 
of the syatcm shown in figure 7; 

Figure 9 is a block diagram of the trigger network of the 
system shown in figure 7. 
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^^g^a^ lgd Da8C-f < pM on f>f The Preforred EmV)od.lmantB: 

in the application shown, the apparatus 1 its used to 
release a vehicular glazing panel (windocr ^ffi J 6) from a 
«upportinq frame 7 to which it is bonded by ati interposed, 
d.^rV coloured polyurethane bonding bead » which extends 
around the entire periphery of the pane.! i(, in contact 
with <:rrime 7. 

The windscreen panel 16 comprises an outer cjlasa layer 9, 
an inner qlasjs layer 10 and intermediately therebetween, 
an interlaycr 11 comprising a tinted aheet nviterial which 
ifj transparent to certain wavelengths oi visible liqht but 
opaquo to Others and also to ultra violet (U^V.) 
radiation. The purpose of the Interl.iyor 11 ia to 

provide structural strength for the windwcrften 16 nuch 
that in the evont of impact the screen rom-uina intact, and 
also to provide a U.V. barrier. « 

Immediately adjacent the bonding bead 8, the periphery of 
the inner layer 1,0 of the windscreen panel 16 Is provided 
with a bonded glass frit layer 12 which ik typically dark 
in colour (more typically black in colour) . The purpose 
o£ the frit layer is to inhibit the paf.!/::c.qe of ultra- 
violet radiation through the screen to impinge upon the 
polyurethane b<3nding bead 8 which is Lypit-..Al 1 y degradahle 
upon exposure to UV/ radiation. 
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Aithoogb described in the specific embodinifMii.tt in relation 
to a lauiinaLed windscreen, the invention its equally 
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suiLable for use in relation to other similarly bonded 
glazing paiieU3 such as "toughened- vchiclo q1,3^.ing panels 
Rtc: . 

Figureu 1 ^nd 2 compare light pulsed in .h. !<^ordan<:c> with 
the pref furred pulsing regime of the presc.-nt invention 
(which will be described in detail ht.-rc.af i er) , with 
continuous, wave laser operation known from t:hf> prior, art 
.gyatem disclosed in WO-A-9617737 , and t. associated 
cLfecC on the temperature of the frit layer 12 in relation 
to threshold of glazing panel Integrity (pcirLioul arly 
delainination at the panel interlayer M. for a laminated 
windscreen panel) . 

The use of continuous wave laser radiation rcMul.to In 
exccs« heat, build-up within the body of the panel 16, 
{parLLcularly at the interlayer 11 for laminntcd screens). 
Thif3 has the effect that increased power is required than 
would be the case where significant heat bui ld up does not 
occur within the body of panel 16, Furthermore, the heat 
build-up within the body of panel 16 has been found to 
result in ylass fracture in the body ot the yla/.ing panel 
(or at interlayer 11 for laminated ecroens) . This 
IncreaaoB the energy absorption within tho body oi panel 
16 leading to a "chain event" in whicli iricreaflingly 
>greater amounts of energy delivered i fi absorbed withi n 
the body of the panel 16, This result. m In 1 es'' 
reaching the frit layer lii/bonding bead 8 interlace, 
thereby reducing the effectiveness of the soparatiori. 

This over ab^^orption within tho foody at tht^ r^lazlnc^ panel 
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caii ^Iso occur for non- laminated wlnclfic reeris oucli as 
'tioughcruxl qlass' windscreen glazing pancJji (p.^rticularly 
where tinLud). A further problem wit.li a J.LiLsor Kiynr.em aa 
di£5closerl in tho prior art is that use oJ. powerful lauer 
apparatus in largely unsupervised situ,.-iL. i oiu: has serious 
health and r.afety irt^lications . Furthermiorc layer Rystems 
and apparatus tend to be relatively eatpenti i ve . 

The usij of pulsed light operation enablca a burst of 
energy t'^' ^e delivered to the frit layer I ?./ bonding bead 
8 interface in a sufficiently short time to o.offure enough 
energy for release is absorbed at the bond i bead 8/ frit 
layer 12 interface without detrimental h(?al. build up in 
the body of the glazing panel 16. Suiilieient energy for 
localised release of the glazing panel may bo delivered in 
a single pulse burst; alternatively repeat od successive 
pulses/bursts may be preferable, parLi ou1 nriy with more 
darkly tinted glazing panels. Where successive 

pulses/burjstsi are utilised sufficient time bcjtween pulsed 
energy buLOtfl (T off) is provided to allow heat absorbed 
within the body of the glazing panel {Including at 
interlayor 1 D to be dissipated. . The use oi non- 
collimuted light facilitates rapid attcnu-ii ion of cijcrgy 
with distance from the apparatus and maker, the apparatus 
more suitable from a health and safety point of view. 

Referring to l-'igure 3, the apparatvis generally designated 
1 comprines a delivery head 4 including .^m electric gas 
discharge tube 2 containing a high presRUTe Noble/inert 
gas such afl Xenon or Krypton. The diactiarg*-. tube operates 
to produce an output burst of light of a range of 
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wavcleiigthy in the visible spectrum (,ipp/<>x imutel y in the 
range. lOOnm to 700ntn) . The energy delivered, por puls« is 
typical ly in the range 500-iSOO Jouie« howover the energy 
disipat«s (attenuates) rapidly with dif.M. ..-.nee from' the 
tube. (This is an important operational a;:jpecrt, will 
be described further below) . 

A housinc-,/ casing 3 surrounds the di«r;harye tube- and 
iiiclndc« r.hieiding sidewalle 5,6 and .sp..nning visible 
light i.r-,insmi«sible window 7. A parabol i <• vcI;lector wal l 
8 is ponitioned opposite the window 7 to reflect light 
from the reverse side of dischaz-ge tube 2 t:o pdss thj:.ough 
the window 7. The reflector wall 8 is provided with a 
heal, resiutant reflective coating typir:ally of a material 
including a silver material. 

Tn u«e, the optical delivery head is pof.; i l i oned as sliown 
in Figure :i and a manually actuat.uble tr,1yy<v.- is operated 
to prodvice a single light pulse which p<.r:r.os Lhroiigh the 
screen 6 and is absorbed at the frit 1 ayor I?, and/or the 
bonding bead 0 . The frit 12 or bonding bond rapidly hcat« 
up and separates from the screen typically either by glass 
ablation, temperature carbonisation of tl.« bead fi, or 
other thermal mechanisms. Typically a u ingle shot/pulse 
i« auLJ i<^lent to effect release over a leuyth of screen 
approxlmatirig to the length of the . di ricrharge tube 2 
(typically b lScm) although multiple nhotu .nay be used 
(lor exumple at lower power to minimise frit damage, or 
where the screen is darkly tinted). in a typical system 
an energy footprint of 5cm x 2cm is projected onto the 
glazing panel. The operator then movca on to an adjacent 



portion of: Lhe screen periphery before inst-igaUi ncj a 
further Jiyhf. pulse. The procedure repeated about, the 
entire perimeter of the panel to effect comE>notc release, 

Tn the preferred arrangement {as ohown in Liyures 4 to 6) 
the delivery head 4 is connected to a ba«c unit 40 by an 
umbilical 41. Base unit 40 includes the power supply and 
conL-rol siystctn 29 for operaLion of th.. apparatus, 
including the trigger network 30, pulse tor.minq network 31 
capacitor bank 32 inductor 34 and capacito. charging power 
supply 33. The power supply and control system are 
described in detail below in relation to f icjure« 7 to 9 . 
The umbilical 41 includes the electrical cabling to supply 
elect rical power to the componenta of. i J 1 luminat ing 
head 4, including the flashlamp dis<:h,..rqo t.ube« :^.a.;^b and 
cooling lans 45,46. 

TVS =.hown in figure 6, the head Incl nd.:s a pair ot 
flashlamp... (electrical gas discharge tube.,) 2a,?.b arranged 
in parallel (but connected elect ri ca.L I y in .neries) 
extending between end connectors 47,48 and passing though 
aperture,; 4V. 48 , in housing 3. The provision o/: the 
flashlamps 2a,2b in parallel ensures that the required 
light energy is deliverable to effect release oL the 
glazing panel and also improves th<.rmal /elect,rical 
eflliclency. Typically a system using tuber, in parallel 
. arrangement (connected electrically . in series) can provide 
between 20,000 to" 1 million pulse event (depending upon 
panel tint) ,• a single tube would enable only approximately 
200 - r,00 pulse events before failure,. Klectrical 
connection in series improves provides optimum capacitor 
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akage because the charge passes in .:ev.ic-s sequentially 
through l,hfi aeries connected tubes. 

The internal walls of housing 3 are cO«l:ed in a reflective 
heat re.vi.'.taat material (typically inch.diny a silver 
material) ax.d define a curved reflector .urLu.e arranged 
to reflect the. light from flashlamp« 2a.:^.b downwardly 
through the open end 48 of housing 3 . The houoing .3 is 
received in a sheath 49 protruding Irom lower casing 
portion 50- The lowermost extent of protruding sheath 49 
i,3 fitted with a quartz window 54 secured by au aportored 
fitment plate 55. The window 54 permit.-, the illuminating 
light gr.nerated by flashlatnps 2a, ^b to pa«.s out of housing 
.1. The underside of fitment plate !>b .ir. fitted with a 
"snap lit" removable apertured plate 56 which includes a 
projecting longitudinal peripheral lip r>7 . T..ip S7 serves 
as an edge guide, locating against the peripheral edge of 
the glazing panel and aiding in positioning the head in 
the correct position with respect to the bonding bead 8. 

The upper portion of housing 3 is secured to a casting Bl 
which at opfesed ends seats cooling l-ina 45,46 in 
respective angled ducts 52.53 to direct cooling air to 
cool the flashlamp tubes 2a. 2b. Cooling of the flashlamp 
tubes is important in order to maximise the tube life. 
Typically flashlamp ■ tubes (for. other applications) are 
water. cooled; Water cooling would be impi.,-.<:tical for the 
apparatus of the present invention because the 
illumination head needs to be relatively .1 iyhtwcight and 
manoeuvrable for operator handling. The umbilical 41 
would become too cumberfiome if i t: were neccsuary to carry 



cooling water Lo the he^d and the head wcMfLd be unwieldy 
if a ^ater cooling jacket filled with cooling water were 
incorporated into the head design. Furthe rmore cooling 
w^Ler prenent in the head would be iik^^'Ty to absorb a 
portion oL the useful light energy emitted J . om ila«h lamp 
tubes 2a, 2b. The arrangement of the cooling fans, ...lamp 
nube.. in parallel, and reflector are cor....ldcrod to be 
in,porf.ant, novel and inventive aspects of Die desnqn both 
individu.i.1 ly and in combination. 

A casting 58 is secured to the casting S3, extending 
upwardly therefrom. Casting 58 include.: ... hollow boos b9 
to which the umbilical 41 is secured and .iru^xidcy an upper 
elonyate edge 60. A shell moulded cap 61 i:. pivotally 
secured at one end (pivot mounting 5"^) to the upwardly 
extending caBt.lng 58. Cap 63 includes yp-crd vents 68,69 
permitting fans 45,46 to draw air into the iulerior of the 
apparatuf.^. 

When downwat-d manual pressure is applj.ed to the cap 61. 
alight pivotal "closing' movement of the .sap rciatlvG to 
the casting' 58 (against a .biasstng .aprlnq - not shown) 
occurs resulting in engagement ot an internal formation 
provided on cap 61 with a limit switch carried by the 
car.ting ^>8 . As a result the limit switch cionen. The 
control system 29 is configured to inhibit firing of a 
tlashlamp pulse unless the limit !:<witch o i i« ciooed- in 
this way, the limit switch 63 and pivotal cap 61 
arrangement acts as a safety interlock preventing firing 
of the flaahlamp unleBS predGtermined <onditiona are 
satisfied (in this caee unless sufficicrit pressure is 
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applie.3 to the cap 61). Evex. wiU. V.h. interlock 
ovcrvddcn, an external switch 66 on the c;ap 61 muBt be 
^rtua.ed before the control system 29 initiates the 
fla.hlamp tiring sequence. The into.rlo<.^ arrangement. 
,-.her..forc x.e.7uires at least two input .iqm..,.. to be paB=.ed 
to the coutrol syatem 29 before a flar.hl.unp puloe can be 
tr.lggered. Other envisaged interlocks could, tor example 
compri^.e a preBBure or other sensor arraucjc^d on the head 
r.o detect contact with the glazing panel , and/or a s^econd 
confirr^anory manually actuatable switch 67 provided on the 
casincj (both switches needing to be ^rt;uated tor the 
tlaBhlamp tiring sequence to be initiated) . 

Tt ha^ri been found that significantly improved results are 
achieved where the light delivered ±b in tiK. visible range 
of the Mpectrum, and the light .is pul ced according to a 
regime in which a series of discrete puIbcm of light are 
transmitted, the pulse duration (T on) being substantially 
in the range Ia^s to lOOms <more pref erabl y in the range 
lms.2mo) and the pulse repetition tre<Tiiency being 
Bub^^tantially in the range O.lHz-lOH^ (mo, e preferably in 
the range 0.3H7.-1H2). 

UBe of the pulsing regime described herein and lower 
wavelengths of light (in the visible .•-.pect rum) have been 
found to provide significantly enhanced results in .which 
. gre.,ter proportion of the energy delivered is 
concentrated at the frit layer 12 /bonding bead 8 
interlace, and excess heat build-up (and ..n^ociated glass 
fracture) at interlayer 11 is avoid«,<i or at least 
ameliorated. 



The delivery head 4 is u.ed to deliver light energy 
Through the glazing panel in order for .nc:rgy to be 
concentrated at the frit layer 12- ^.op. rat .i ot. of the 
panel 6 Cr-onx the frao^e 7 is effected ... a re.ult. of energy 
absorption .t the frit layer 12/bondin<, bead B interface 
resulting ir. rapid heating and either oleavage or 
degradation of the frit material 3. compr.ir>ing the panel 
C or deqr«dation of material cotnpri.inq ...ho bonding bead 
8 (or degradation of a primer coat applied to the gla..ing 
panel prior to installation in contact with the bonding 
bead) . The release mechanism may compri... a combination 
of the mechanisms deacribed, 

Referrlnq to figure 7, the tubes .a, 2b are c:ontroll.d to 
produce hiqh intensity pulses according to . predetermined 
puloe regime by means of control unit operatir«3 to 

apropriate programmed instructions in conjunction with the 
manual trigger. Control unit 29, control. Lhe operation 
of a trigger network 30 to activate a pulse forming 
network 31 to supply current to the tubes 2a, 2b (in 
accordance with the vinterlock' arrang^nt mentioned 
above) to produce a light pulse having the desired 
chciraclicrist ica - 

A iurther feature of the apparatun iu that a ..o called 
".immer circuit" is used to >3upply o svO^otantAally 
rontinuou,. leakage/trickle current to the fla.hlampr. 2a or 
2b when the apparatus is on or ir. "standby" mode. Tt,1s 
prevents capacitor overcharge and prolongs L laahiamp ai fe . 
"Simmer circuits- are known from gas diocharye apparatus; in 
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general. A unique feature of the pre..nL arrangement is 
,^,ar the trickle/seepage current i« u.-...cl a« a gaiety 
£.atur. b.cau.e the current drawn by the f .. ...h . ..nps 7a. .h 
i. continuously monitored (by the coutro.. u.it 29) . the 
current .upply to the flashlamps 2a , bein., cut «£r xL 
no current i. drawn (due to lamp failure, or hreakane) • 

Kef.rring to figure 8, the pul.e lurmin., r.ctwork :n 

iL_ 1 -lo ^v-,craf»rl to ri prnscL voltage 
includes a capcidtor bank 32 charged re f. 

-XT The capacitoL bank i?- remains 
by a power uupply 33. me cap^i^ . 

^ - T ^ M-ioaer pulse from the iriyyer network 
i -I charged until a trigger pwj-b'= 

iniliaten diBcharge in the discharge tube . , whon charge 
m 3,ored in capacitor bank 32 discharges »:lu...,y, lndor:t.,r 34 

y .nd a secondary trigger transformer 3S. the tube 2, 

The time constant of the discharge (and >..nce the light 
h ^ pul«e duration and "profile-) i. determined by the value. 

;i oi the inductor 34 and capacitor bank .2. For an 

1 ^,,^-.i-;fw of iiuM ^-niLJ liati been 
I* operational nyetem a pulse duration of 

H- found l-o be suitable. For present purpose., pulee 

,0 duration should be understood to be Mmc internal 

between the light power reaching half i-^ tuaximum value 
. and oubsequently falling to half its maximum value. The 
rociuired p^.l«e duration varies depending npon the optical 
propertico of the glazing panel to b.: r.lea.ed. For 
example ditferent glazing tint, require dLlfercn... levels 
of energy to be supplied to effect .el c-.ao. and hence 
dilferent power levels. The capacitor bank v^ and inductor 
34 can therefore be reset to appropriate valuer depending 

1 Wa Tfloaaed in order to modify 
upon the qla/.ing panel to be reicaacu 

the -profile" and power of the puloe del ivcred. Mar^ually 
or automatically selectable controls 70 on the base unit 
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40 permit, the output energy and/or puioe duration of the 
flaah tubco 2a,?.b to be modified according to the tint of 
the object glazing panel. The apparatus .«uy be provi.ded 
with preset Hetting3 selectable by th.. operator (or 
automaLlcally) appropriate to couuron glax.ing tinta or 
other known variables. To adju^^t the opticH power of the 
apparatus the capacitor charging power ..pply may be 

The pul.-.e repetition frequency (oor responding to the 
length oL the inter-pulse interval (T off)) important 
to ensure that the period between aucce»,.ive pui»e.^ is 
sufficient to allow the heat absorbed in the thickxie^^s of 
the screen v.o dissipate before more energy is delivered. 
Additionally overheating of the lamp tuben ?.a.2b is 
an,eliorated by this means and lamp enhanced. The 

control unit 29 acts to override the mar..al nrigge.r to 
inhibit the trigger network 30 from initi..t.inq discharge 
until the required time period ha., elapsed. The minimum 
interval between firing typically control od to be Jn the 
raage- 0.:iHv:-lHz. A maximum interval between iiririg Ib 
aloo set by the, control, system, typically in the range lO-- 
20 seconc-].-. or above. If the operator do<.-. not fire the 
tlash tubes until after the maximum inLc.rval has pastied 
from the preceding firing, the control system 
automatically discharges the capacitor .rrangemc^rit to 
qround and switches the power supply to ^.tandby mode; 
thereafter the power supply on the ba«e unit 40 must be 
set to .-.n 'active' mode before the app«..:.tuM wilJ operate. 
The maximum time delay ^time out' feature ennurc» that the 
apparatus cannot be left Jn an operational mode 
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rtant safety 



accidentally following use. This is an impo 
feature ot Ufiing this embodiment. 

The enerqy delivered per light pulse ia Bel«r'tcd according 
to the tint or other qualities of the glazing panel but 
typically varies between 500-lSOO Joules, pcr pul^e. 
Because non- laser light is used, the enerqy attenuates 
rapidly with distance from the optical head 4 and is 
therefore sufficient to effect debondinc, of. the qlaz.ing 
panel b^it less aueceptible to unauthorisc<3 or accidental 
operator misuse. This is an important s.afr.ty feature of 
using this onibodiraent . 

m one embodiment, the delivery head 4 luay be carried by 
a motorized tracking system (not shown) arranged to track 
the head 4 about the entire periphery of y Lazing panel 6 
to effect complete release of the panel 6 from frame 7. 
The operation of the tracking system 4 and Tight energy 
delivery, by head 4 are co-ordinated (by control meane.-not 
shown) r.>ich that the speed of tracking about tbe frame Le 
maintaine.d at a predetermined rate. 

For opt I mum performance it is preferred Lh.st subsequent 
pulses of the pulsed light overlap spatially. 



